INTRODUCTION
Mijna Hadders-Algra (Groningen, the Netherlands):
The contributions to this special issue of Neural Plasticity were written by the invited speakers to the international meeting The Clumsy Child." Aetiology, Pathogenesis and Treatment, which was held in Groningen, The Netherlands, from June 6 to 8, 2002 . The aim of the meeting was to bring together scientists involved in fundamental aspects of motor development and scientists and clinicians dealing with children with clumsy motor behavior. Two series of sessions dealt with the clinical aspects of children with clumsy behavior, such as their specific motor problems, their co-morbidity, and the prevalence and etiology of clumsy motor behavior. Multiple sessions dealt with the role of specific parts of the nervous system in the organization and development of adequate and task-specific motor behavior. These included principles in the recruitment of motor units in order to produce a smooth gradation of muscle force, specific roles of sensory systems such as proprioception and the roles of the motor cortices and the corticospinal tract, the basal ganglia and the cerebellum in the coordination of motor activity. Finally, specific attention was paid to possibilities of treatment and management of children with clumsy motor behavior.
The meeting made it clear that children with clumsy motor behavior constitute a heterogeneous Reprint requests to: Prof Dr Mijna Hadders-Algra, Developmental Neurt,'ogy, University Hospital, Hanzeplein 1, 9713 GZ Groningen, The Netherlands; e-mail: m.hadders-algra@med.rug.nl population. For example, some children with clumsy motor behavior suffer from problems in fine motor skills, others from a dysfunction in balance control, and some do suffer from multiple motor problems (Hoare, 1994) . The challenge of the Groningen meeting was to bridge the present day knowledge on the physiology of the various parts of the nervous system involved in motor control and clinical knowledge on the child with clumsy behavior.
Meetings like the Groningen Meeting often result in a collection of interesting contributions and, hopefully, the attendant or reader is able to select some useful messages. This type of meeting is, however, only successful when it results in the generation of new ideas andin turnin new experiments and novel guidelines for treatment and management. In order to facilitate the achievement of this goal, we scheduled a general discussion at the end of the meeting. The audience was invited to ask questions, either directly or by means of written text. The majority of these questions was dealt with during the general discussion, which was recorded on tape. The remaining questions were distributed among the invited speakers. The answers and the recorded discussion were edited and authorized by the persons involved.
CLUMSY VS.NORMAL MOTOR BEHAVIOR
Albert Gramsbergen (Groningen, the Netherlands):
During the last three days we have been talking about clumsy motor behavior. But what is (C) 2003 Freund & Pettman, U.K. normal, skillful behavior and when do we talk about clumsiness? Or, should we rather use the concept of optimal versus non-optimal motor behavior (el Prechtl, 1980) , and then the obvious problem is to define optimal skillfulness. A third point is, how do we diagnose clumsiness, and in relation to that, does a poor performance on an often used test, the Movement ABC (Henderson & Sugden, 1992) (Hopkins & Westra, 1988) . What I came across to my great surprise was that the Jamaican mothers, and also to some extent the Indian mothers, had a specific system of handling the babies. They massaged and stretched the babies. Furthermore, they gave them active exercises to promote two things. The first one was to get them sitting as early as possible this was mainly the aim of the Jamaican mothers. the second one was to make sure that the infants could walk as early as possible. (Prechtl, 1980) . Now I don't think that this concept is still as flourishing as it once was. But I would be interested in your view on it. The basic idea of the concept was that it would be easier to distinguish between optimal and non-optimal than between normal and abnonal. What is the present status of the optimality concept?
Richard Ivry (Berkeley, USA):
The problem of the term 'optimality' seems to me that it might be impossible to define an 'optimal' level of coordination or skillfulness. I never heard of somebody being too coordinated and I can' (Touwen et al., 1980) . It was used with obstetrical data, where obstetrical optimality indicates how optimal the pregnancy was, or in other words how healthy it was. And it was used as neurological optimality in the newborn neurological evaluation. The neonatal neurological optimality score consists of a set of responses or behaviors and for each item the optimal range was defined as the age-appropriate norm of healthy full-term (Golani, 1992; Milner & Goodale, 1995 Beery, 1982 People mentioned during the symposium already that there are co-morbidities with DCD and ADHD, dyslexia, and other language problems (Gillberg, this issue; Henderson, this issue). So, it is known that there is a certain amount of overlap between language problems, motor problems and ADHD. In terms of involvement of the prefrontal cortex, there is still much we don't know. It also should be realized that the cortex is easier to study than the subcortex because it is closer to the surface. It is easier to image it, it is easier to do surgery on it. I think that in the future we may find that some of the functions that we historically have attributed to the cortex may not be cortical. Maybe they are subcortical. For example, in the discussion on ADHD, attention has focused on prefrontal cortex and not on the striatum (cf. Barkley, 1997) . On the other hand, you hear about how the dopamine transporter gene and how the D4-receptor gene are involved (Farone & Biederman, 1998 Goal setting in pediatric rehabilitation is a three-step procedure. The first step consists of the provision of extensive information on the child's actual physical and developmental condition, including the functional and behavioral conesquences of these conditions. The information forms the basis for the dialogue with the parents. It is necessary to check whether the information is understood and whether the parents accept the information. If parents do not accept the information provided by the rehabilitation team, their goals for treatment usually differ from those proposed by the team. The second step is the creation of an inventory of the needs for help of the parents and the child. The inventory serves the formulation of functional goals to achieve in a joint effort of family and team. The third step consists of the construction of so-called discipline goals, i.e. goals which are formulated in a SMART (Specific, Measurable, Acceptable, Reasonable, Timed) way (Roelofsen, 2001) . The latter could be illustrated with an example. Imagine that the parent's question is that they would like their child to learn to play by himself for a while, so that they can pay more attention to the siblings. The goal at the discipline level of the occupational therapists could then be that the child owns within a period of 6 weeks an adequate chair, that he is able to sit in a comfortable way for a period of 15 minutes, and that he can use his hands with an adequate grasp and release pattem. The goal at the level of the physiotherapist could be that the child's head bhlance should improve within a period of 6 weeks so that he will be able to hold his head while sitting in his chair while looking and playing with toys for a period of 15 minutes. In addition, the goal for the teacher could be that the seated child in 6 weeks time is able to play attentively with appropriate toys for a period of 15 minutes without needing help.
In line with good tradition in science, our meeting on clumsy motor behavior in children has generated more questions than answersquestions which we should address in the near future.
Examples of such questions are"
Can specific forms of clumsy motor behavior be distinguished? If so, what are the pathophysiological mechanisms of the various types of clumsy motor behavior? Answers to this question will form the vital basis for the development of effective intervention therapies.
Will it be possible to detect at early age children who have a substantial risk of developing clumsy motor behavior? Detection at early age would provide possibilities of intervention at early age, i.e. at an age during which the brain is characterized by considerable plasticity.
It will not be easy to get the answers to these questions. It will require joint efforts of clinicians and neuroscientists. The type of physiological research requested is rather a strategy focusing on systems behavior than an approach based on molecular biological techniques. Clinical research might benefit from longitudinal, randomized intervention studies using multiple standardized ways to monitor the child's motor behavior and functional performance.
